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Introduction

The Idaho State Department of Agriculture (ISDA) re-
cently completed a water quality monitoring project on
the Payette Ditch. The Payette Ditch is an irrigation con-
veyance that originates at the Payette River diversion
and flows northerly approximately 20 miles prior to dis-
charging into the Weiser River. The monitoring was con-
ducted by ISDA at the request of the Weiser River War
tershed Advisory Group (WAG) and the Natural Re-
source Conservation Service (NRCS) office in Payette.
The Weiser River is currently under Tota Maximum
Daily Load (TMDL) development and the Weiser Wag
was interested in understanding the inputs from the Pay-
ette Ditch into the Weiser River. The NRCS had a re-
quest from a land owner and the Payette Ditch company
to evauate the water quality conditions of the ditch. The
Payette Ditch has diversions and spill ways that divert
water for irrigation purposes. Some of this irrigation
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water eventually makes its way back into the Snake
River. This return water could possibly effect the water
quality conditions of the Snake River.

There were three monitoring stations established along
the Payette Ditch to evauate water quality. Station PD-3
was located at the Payette Ditch control structure where
Little Willow Creek confluences with the Payette Ditch.
Station PD-2 was located just north of NE 25th Avenue
and just east of Hill Road. PD-1 was located southeast of
the city of Weiser just south of where the river crosses
under Cove road and the Payette Ditch discharges into
the Weiser River (Figure 1).

ISDA monitored twice a month from April 30 through
October 21, 2003. Samples were analyzed for total sus-
pended solids (TSS), total volatile solids (TVS), tota
phosphorus (TP), dissolved phosphorus (DP), and Es-
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Figure 1. Payette Ditch site map.



cherichia Coli (E-coli). On-site measurements were
taken for dissolved oxygen, temperature, percent satura-
tion, conductivity, total dissolved solids, and pH
(Appendix A). Discharge measurements were only col-
lected at sites PD-1 and PD-2. The PD-3 dte is at the
concrete control structure on the Payette Ditch and had
no recording device or any way to measure accurate dis-
charge.

General Results
Total Suspended Solids (TSS)

The total suspended solids (TSS) concentration within
Payette Ditch followed a somewhat typica pattern that
is observed in irrigation water conveyances. The higher
concentrations occurred earlier in the irrigation season
and then dowly dropped off as the system became more
stable and the irrigation season started to wind down
(Figure 2). The mean concentration of TSS for April
through July 2003 was 71 mg/L a PD-1, 83 mg/L a
PD-2 and 27 mg/L a PD-3. The remaining part of the
sampling period (August through October 2003) showed
reduced TSS mean concentrations for PD-1 ( 23 mg/L),
PD-2 (26 mg/L) and PD-3 (18 mg/L). The overall mean
concentrations for PD-1, PD-2 and PD-3 for the entire
monitoring period are presented in Table 1.

Statistics PD-1 PD-2 PD-3

Mean (mg/L) 487 56.9 22.8
Minimum (mg/L) 5 12 8
Maximum (mg/L) 149 131 49

St. Deviation (mg/L) 40.8 36.3 11.2

Table 1. Payette Ditch TSS statistics (mg/L).

PD-3 is the furthest upstream station and did not exhibit
any large spikes in TSS concentrations. PD-1 showed a
high TSS concentration on April 30 (149 mg/L) and PD-
2 had a high of 131 mg/L on May 29, 2003 (Figure 2).

TSS loads could only be calculated at stations PD-1 and
PD-2. Discharge at station PD-3 could not be measured
and there was no recording device a the site. The aver-
age TSS load at PD-2 was 18,805 Ibg/day. The load
based on PD-1 measurements, prior to discharging into
the Weiser River, was reduced to 4,024 Ibs/day. The
TSS load over the 8.2 miles between the two stations
decreased by 14,781 |bs/day. The reason for the large
load discrepancy between dations is due to the rate of
discharge. Average discharge rate at PD-2 was approxi-
mately four times greater then discharge measured at
PD-1.
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Figure 2. Payette Ditch TSS concentrations.
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Phosphorus

Payette Ditch discharges directly into the lower portion
of the Weiser River. According to the Snake River Hells
Canyon Complex (SR-HC) TMDL the Weiser River
would need to reduce its TP load to the Snake River by
approximately 62%. The TP target within the Snake
River is 0.07 mg/L and may be applied to the Weiser
River. This is a tota phosphorus target which includes
both particulate and dissolved phosphorus.

The mgjority of the phosphorus within the Payette Ditch
is of the particulate form. The overal percentage of dis-
solved phosphorus is low (Appendix A). The average
phosphorus concentration increases from upstream PD-3
(0.06 mg/L) to midstream PD-2 (0.10 mg/L) to down-
stream PD-1 (0.13 mg/L) (Table 2). The highest TP con-
centration was 0.21 mg/L recorded at both station PD-1
and PD-2 on May 29, 2003 (Figure 3).
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Figure 3. Total Phosphorus concentrations (mg/L).



If the phosphorus concentration is required to be lowered
for the Weiser River, to meet the SR-HC TMDL god of
0.07 mg/L, the Payette Ditch will require reductions to
meet this goa (Table 2).

Site Mean TP TMDL TP | % Reduction
(mg/L) Goa (mg/L) TP
PD-1 0.13 0.07 46%
PD-2 0.10 0.07 30%
PD-3 0.06 0.07 0%

Table 2. Percent TP reductions to meet SR-HC TMDL goal.

Discharge

On average, discharge rates from station PD-2 to PD-1
declined significantly. The mean discharge at PD-2was
61.3 cubic feet per second (cfs) as compared to 15.3 cfs
a PD-1. There was an average decrease of 45.9 cfs be-
tween station PD-2 and PD-1. The loss of water comes
from diversions for irrigation, spillsinto other canals and
ditches, some leakage, and a small loss to evaporation
(Figure 4).
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Figure 4. Discharge rate Payette Ditch.

Temperature

The Weiser River is listed for support of cold water
aquatic life. This designation requires a water tempera-
ture of 22°C or less: with a minimum daily average of
19°C. The Payette Ditch exceeds the cold water biota
temperature of 22°C during the month of July at all of
the monitoring stations (Figure 5). The highest tempera-
ture recorded at stations PD-1, PD-2, and PD-3 occurred
on July 24, 2003 and were 26.2°C, 24.7°C, and 24.5°C,
respectively (Figure 5).
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Figure5. Payette Ditch instantaneous temperature
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In August, the two upstream stations till exceeded the
220C, but the water cooled to below that level (21.7°C) at
PD-1 prior to discharging into the Weiser River. Tem-
perature statistics are presented in Table 3.

Statistics PD-1 PD-2 PD-3
Mean (°C) 182 185 17.9
Minimum (°C) 9.8 111 9.9
Maximum (°C) 26.2 24.7 24.5
St. Deviation (°C) 4.9 41 4.4

Table 3. Payette Ditch temperature statistics

The Payette Ditch is a thermal source to the Weiser
River and may require efforts to lower its overall thermal
inputs during the critical heating period for the Weiser
River.

Bacteria (E-coli)

The Payette Ditch was tested for E-coli bacteria to deter-
mine if it may be a source of bacteria to the Weiser
River. The Weiser River is designated for primary con-
tact. Primary contact waters of the state are not to con-
tain E-coli bacteria in a single sample of 406 colony
forming units (CFU) or a geometric mean of 126 CFU
from a minimum of five samples collected over a 30 day

period.

Monitoring site PD-1 which discharges directly into the
Weiser River had a single sample exceedance of the 406
CFU concentration on three occasions; June 12, July 10,
and 24, 2003 (Table 4).



Date PD-1 PD-2 PD-3
4-30-03 210 220 150
5-14-03 140 360 450
5-29-03 10 690 550
6-12-03 450 160 530
6-25-03 230 <10 360
7-10-03 >2500 14 >2500
7-24-03 1200 350 170

8-6-03 340 460 100
8-20-03 300 220 140
9-3-03 20 160 80
9-18-03 90 70 80
10-1-03 20 120 210
10-21-03 50 80 130

Table4. Payette Ditch E-coli (CFU) results single sample.

Conclusions

Three monitoring sites were established aong the ap-
proximate 20 miles of the Payette Ditch. The most im-
portant site PD-1 gives some indication of the pollutant
loading that enters the Weiser River. The data seems to
indicate that the Payette Ditch supplies pollutant loads of
TSS, TP and temperature into the Weiser River.

The TSS average daily load of 4,024 Ibg/day into the
Weiser River should be addressed. Although the load at
PD-1 (4,024 |bs/day) is much lower then the recorded
load at PD-2 (18,805 Ibs/day); the large difference of
14,781 Ibg/day between Sites needs to be evaluated. This
unaccounted load of 14,781 Ibs/day might be retained on
fields during irrigation or it could be transferred to the
Snake river through various conduits.

TP concentrations at the mouth of Payette Ditch (PD-1)
indicate that reductions of up to 40 percent may be re-
quired along the ditch to meet the proposed 0.07 mg/L
TP target concentration for the Weiser River. The same
scenario exists for TP loading as for TSS loading. Some-
where between site PD-2 and PD-1 approximately 22
Ibs/day of TP or a portion thereof are either being util-
ized during irrigation, stored or transported to the Snake
River.

Therma inputs from the Payette Ditch exceeded the
220C maximum for cold water biota only during the
month of July. Irrigation water demands are high in July
as indicated by the difference in discharge measured be-
tween stations PD-1 and PD-2. During July there was a
difference of 57.8 cfs between station PD-2 and PD-1
The small average discharge in July a PD-1 (9.8 cfs)
may not be of sufficient volume to increase the overdl
temperature of the Weiser River. The Weiser River is
adso being supplemented during July by water from

Crane Creek reservoir. The small therma input from the
Payette Ditch probably will not impact the temperature
of the Weiser River nearly as much as the ambient air
temperature during the summer months.

Asindicated in Table 4, the Payette Ditch had only three
occasions where its discharge exceeded the primary con-
tact level for E-coli. Further evaluation of the water qual-
ity at station PD-1 would be necessary to further deter-
mine if the Payette Ditch is effecting the primary contact
status of the Weiser River.

Recommendations

Further evauation of the Payette Ditch may be war-
ranted to better understand the movement of TSS and TP
within the system. Since the mgjority of phosphorusisin
the particulate form; BMPs that are installed to reduce
TSS will aso be effective in the remova of TP. A mass
balance evaluation of the ditch may help determine
where and when major loads of TSSand TP are entering
or leaving the ditch. This evaluation would aso help de-
termine how much of a pollutant load from the Payette
Ditch is actually entering the Snake River.
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